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! An article comprising shape mrnnory material arranged such tor, in use, 

^n^e^iuon.f.heshapemeU^. tot and second pornons o 

. . rt h a flroe exerted between the first and second 
the article are pushed apart by a tnrce exerwu 

portions. 

2 An article according <o dail 1. wherein the shape memory marerhd is 
opeanve, open shape transition, to ge*rate a separation force to urge said tot 

and second portions apart. 


3 . An article in which shape 


memory material is provided for assisting 
disassembly of *e article, the shape memory marerial being operative upon shape 
transition to exert a force between tot and second potions of the arocle to urge 

separation of the two portions. U 

An article according to chum 2 or 3, wherein the tot and second portions 

[he shape memory material is operative to shear 
s econd portions. 


4. 

are integral with each other, and 
a region connecting the first and 


5 . An article according to 
embedded or inserted in the rei 


claim 4, wherein the shape memory material is 
; rion connecting 'the first and second portions. 


6. An article according to 
are distinct parts fastened to© 
material is operative to exert 


7. An 

fit connection. 


g. An article according 


claim 2 or 3, wherein the first and second portions 
r«ther in assembled relation, and the shape memory 
sufficient force to overcome the fastening. 


anicle according o clnim 6. wherein me humming comprises a snap 


T 


claim 6, wherein the first and second parts 


are 
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festcned together by welding. 


9 . ^ ^cle according to datm *\ wherein the firs. aM s^nd pans .re 

fastened together by adhesive. 

.. anv nf riLms 1 to 9, wherein the shape memory 
in An article according to any of claims i 7 > 


which, upon shape transition, lengthens 


[generally in an axial direction. 


11 . An article according to any of c 
material is provided in the form of 
transition, bends to generate a separata 


12. An article according to claim 
a generally straight elongate portion. 


;ltims 1 to 9, wherein the shape memory 
ai elongate element which, upon shape 
c n force. 


^; wherein the elongate element comprises 


13 . An article according to any 0 
material is in the form of curved or 
or unbend, at least partly to generate 


,f r i a hn& 1 to 9, wherein the shape memory 
bjmt element which is operative to uncurve, 
a separation force. 


14. An article according to any o 
material is provided in the form of 
changes its cross sectional shape to 


15 . An article according to any 

material forms, or forms part of, a 
fust and second portions of the arti 


J claims 1 to 13, wherein the shape memory 
an element which, upon shape transition, 
generate a separation force. 


preceding claim, wherein the shape memory 
leasable fastener for fastening together the 


icle. 


,6 An article according to claim IS. wherein the shape memory material 
forms an engagement or gripping portion of the releasable fastener. 
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. . ..leasable fastener for fastening together first and 
17 An article comprising a releasable n 

• f the article the releasa tie fastener comprising at least on 
second portions of the article, me re . m^al, ^ 

fastener engagement ot gripping portion eompmmg shape 

^ memory material being operative up . shape transtoon „ change shape 

least partly to release engagement of the f isrener. 


•ecedlng claim, wherein the shape material 


!g. An article according to any pre 
is a shape memory alloy. 

19 . An article according to claim uj wherein <»c ^ inciutiea nickel and 
titanium. 

20 . An article according . claim vf wherein the alloy includes zinc, copper 
and aluminium. 

2l An article according to claim! 18. »«» wherein die stape 
1^, forms at least pan of J eiement for hoiding and 

daartal connection to an electrical or deenonic component, the shape 

ri--—■ 

transition. 

.. , • n wherein the shape memory alloy forms 

22. An article according to clan n 21, wnerein me ^ 

part of a socket for receiving an it restated circuit. 


23. An article according to any 


[of claims l to 17. wherein the shape memory 


material is a shape memory polymer. 

24 An artieie in which shapJ memoty polymer is provided for assisting 
disassembly of die srtieie. die sbap a memory poiymer being operative upon shape 
transition to reiea* a first portior of die amcie from a second potnon. 
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1 *T« 7d\ wherein the shape memory polymer 

first and second portions. 

i •« i/i 117 or 25 or to any claim dependent 
26. An article according to claim 1 ,\ ’ which h 

thereon, wherein the relent *— 
displaceable to release the fastening. 


27. An article according to any pi 
material is comprised in a strap or band 
portions to hold the portions in assembler i 
being operative upon shape transition to ak 


claim, wherein the shape memory 
\fhich fits around the first and second 
relation, the shape memory maierial 
least partly loosen the band or strap. 


28. An article according to claim 27 
operative upon shape transition to urn 
or scrap to release the band or strap. 


; wherein the shape memory maierial is 
Jp at least the end portions of the band 


29. An article according to claim 27 
substantially entirely of shape memory 


3 r 28. wherein the strap or band is made 
material. 


fastener 


30. An article according to claim 
thereon, wherein the releasable 
threadedly engaging a complementary 
operative upon transition to change sH- 
the complementary fastener. 


31 




17 or 25, or to any claim dependent 
_ is in the form of an element for 
fastener, the releasable fastener being 
to release threaded engagement with 


shape 


, - i* 17 or 25 or to any claim dependent 
An article according to claim 16, 17. or or « 

diereon^wherein the releasable fastenjr comprises a female element for receiving 
a male element. 


32 . 


, I, therein the stupe memory material 
An article according to claim »1. wherein me sar 
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operative upon shape oanshion <0 change thd 
*e female element to release a said male el*. 


shape of an engagement surface of 
•ment received therein. 


vrtjerein 


the 


the shape memory material is 
of at least the engagement surface 
to generally round, in order to 
cross-section and thereby release 


33 . An article according to claim 32, 
operative to change the cross-sectional shape 
of the female element, from generally ov*' 
increase the minimum radial dimension of 
the male element. 

i *n xy nr 33 wherein the female element 
An article according to claim 32 or 33, wnere 

34 . An arrow “** .L the shape memory maiernl 

rises a generally annular member, an 

comprises gen y ci the female elemem to lengthen .n a 

is operative upon shape transition to came of ,h e 

centrally axial direction and concurrent^ to enlargen th 

® y . . .. __ Jgemm with the male elemem. and to 

female member, thereby to release eng^gepc* 

generate a separation force in the axi 

W 

• . , * 17 nr 25 or to any claim dependent 

35 An article according to claim .6, 17 or 25. or 

* -i-itnv*! a male element tor 

thereon, wherein the releasable fajttener comprises mat 

engagement in a female element. 


36. 


An article according to claim 35. wherein the male element is threaded. 


[aim 


37. An article according to cl; 
material is operative upon shape trank 
the shank of the screw to release en, 


„ 35 or 36, wherein the shape memory 
Won to change the cross-seoionai shape of 
lagement with the femaie member. 


3 g An article according to clainl 37. wherein the shape memory material is 
to change the cross-sec* ,nal shape from generally oval to general y 

r - - *- -—° f *■ woB - se “ ron - 

and thereby release engagement wilh the female member. 
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39 An article according to any preceding claim, comprising shape 

eleine0B of sta pe memory mamrial. the second element tavtng a Afferent shape 

ZL from the fust elemw. whereby sequential shape memory 

mamriel assisted disassembly operations cab he performed. 

»i elements of shape memory material 

first element having a different shape 
element, whereby sequential shape 
performed 


40. An article comprising first and secoj 
for ««foting disassembly of the article, thfij 
transition temperature from the second 
memory assisted disassembly operations 


ms can be 


41. An anicie comprising firs. 4«<=ond " of shap e memory 
material, each element being operative up on shape transition to ****** _ 

-——-—■ tr^rCTm iTZi 

or configured such that the first element can be triggered to cnang 
independently of the second element, vlereby sequential shape memory 
disassembly operations can he performed. 


42. A method of producing or 
preceding claim, the method comprii 
memory material in or to die article it 
the shape memory material is ope; 


j assembling an article as defined m any 
iiing fitting at least one element of shape 
such a manner that, upon shape transition, 
to assist disassembly of the article. 


xarive 


43 . A method of at least partiall:' 
of claims 1 to 40, the method comp 
one element of shape memory 
release and/or to urge separation 
second portion. 


disassembling an article as defined in any 
rising triggering shape transition of at least 
in or on the article, thereby to cause 
a first portion of the article relative ® a 


material 




44 . A method according to claiji 
the shape memory material to e* 
of the material. / 


:ceed 


43 , comprising changing the temperature of 
1 , or drop below, the transition temperature 
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ding to claim 441 


„ ^«l« •» -M ,“•'“Hf"***' 

. , aBeat ^ ag to claim 44 orW comprising subjecting the article 
46 . A method according \ disassembly at different 

» a temperature gradient for triggering ^sequential disassembly 

temperatures. 


47 . A fastening dement comprising 
nemory material being operative upon si 
dape to release fastening engagement. 


shape memory polymer, the shape 
ihipe transition to change or relax us 



. • ] wherein the element consists 

48 . An element according to claim 45. wherem » 

substantially entirely of shape memory polymer. 

4, An element according to claim 47 or 48, comprising, at least under 
ambient temperature conditions, a dueaitol pomon. 


50. An element according to claim 47 

form of a strap or band for wrapping aro 


or 48. wherein the element is in the 
njnd parts to be fastened. 


m 


51 . A releasable fastener for releasably 
the fastener comprising a first engagemem 
a second engagement region for engagi 
engagement region comprising shape m< 
transition to change shape to release or - 

,. I «i therein the first region 

52 . A releasable fastener according claim 5 . 

comprises at least one jaw. 


fastening a tot pan to a second part, 
region for engaging the first part and 
_ the second part, at least the first 
t^moty material operative upon shape 

the engagement. 


relax 


53 . A releasable fastener according to 
comprises a mouth in which the first pad 


ifaim 51 or 52. wherein the first region 

is received. 

I 
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(. ci therein the fastener 
54. A releasable fastener ^ ^ engagement regions 

comprises . «ube or » ■»** ^ ucd the od.ee region 

comprising a radially inner pomon of the om 
comprising a radially onrer ponion of the mi or snnulus. 

„ A rekasable fastener according to tlaim 51. 53 or 54. "herein ** 

• «haDe under ambient temperature 
fasoner has a general y I m ii v round cross-secnon 

conditions, and is operative to change shap^ to a general y 

upon shape transition. 


(any of claims 51 to 55. "herein the 
iory alloy. 


j 

claim 56. wherein the alloy includes 


56 . A releasable fastener according to 
shape memory material comprises a shape 

57 A releasable fastener according to 
titanium and nick el. 

58 . A releasable fcstener according i claim 56. "herein the alio, inciudm 
copper, zinc and aluminium. 


59 . a releasable fastener according 
shape memory material is a shape meaj 


60. An article including shape 
article, substantially as hereinbe 
accompanying drawings. 


to any of claims 51 to 55, wherein the 
ory polymer. 


ifore 


l0 ry material to assist disassembly of the 
described with reference to the 


6 i. A defastener substantially as 

Figs, of the accompanying drawings 


hereinbefore described with reference to 


62. A releasable fastener sul 
reference to Figs, of the accompany 


My as hereinbefore described with 
Ing drawings. 


ibstantial 
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63. A method of assembly or of disassemb/y of an article, the method being 
substantially as hereinbefore described wi^ reference to the accompanying 

drawings. 

64. Apparatus for triggering shape transition of shape memory maierial to 
assist disassembly of an article, the apparatus being substantially as hereinbefore 
described with reference to Fig. of the at companying drawings. 





